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AMENDMENTS TO THE CLAIMS 
This Listing of Claims will replace all prior versions and listings of the 
Claims in the subject Patent Application: 

Listing of Claims : 

1. (Withdrawn) A system for detecting a cardiac event in a human patient 
the system including: 

at least two electrodes for obtaining an electrical signal from the 
patient's heart, the electrical signal being either or both an electrogram and/or an 
electrocardiogram, the electrical signal consisting of a multiplicity of segments 
each having a time period of a specific time duration; 

a device for detecting a cardiac event, the device including means 
for processing at least some segments of the electrical signal, the means for 
processing including the processing of individual beats of the patient's heart and 
also the sequential processing of successive beats to detect at least one 
abnormality within that beat, the processing being capable of determining if the 
beat is an abnormal beat or a normal beat; and 

means for determining that a cardiac event has occurred when at least M 
out of N abnormal beats occur during the processing of the electrical signal before 
the occurrence of M-N+1 normal beats. 



Page 2 of 16 



MR3065-19 

Serial Number: 10/642,245 

Reply to Office Action dated 1 1 August 2010 

2. (Withdrawn) The system of claim 1 where the cardiac event is an acute 
myocardial infarction. 

3. (Withdrawn) The system of claim 1 where the abnormality is a detected 
ST shift. 

4. (Withdrawn) The system of claim 1 the cardiac event is an arrhythmia. 

5. (Withdrawn) The system of claim 4 where the arrhythmia is selected 
from the group consisting of tachycardia, bradycardia, unsteady heart rate, 
bigeminal rhythm, premature ventricular contractions, premature atrial 
contractions and atrial fibrillation. 

6. (Withdrawn) The system of claim 1 where the cardiac event is exercise 
induced ischemia. 

7. (Withdrawn) The system of claim 1 where at least one of the electrodes 
is located within the heart. 

8. (Withdrawn) The system of claim 7 where the electrode located within 
the heart is located within the right ventricle. 
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9. (Withdrawn) The system of claim 7 where the electrode located within 
the heart is located within the right atrium. 

10. (Withdrawn) The system of claim 1 where at least one of the electrodes 
is located outside of the heart. 

11. (Withdrawn) The system of claim 1 where at least one electrode is 

located on the surface of the patient's skin. 

12. (Withdrawn) The system of claim 1 where at least one electrode is 
located subcutaneously. 

13. (Withdrawn) The system of claim 12 where at least one subcutaneously 
located electrode is located on the patient's left side. 

14. (Withdrawn) A system for detecting a cardiac event from an 
electrogram of a patient's heart as measured by implantable electrodes the 
electrogram including segments consisting of multiple beats and each beat having 
sub-segments, the system including: 
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(a) electrical circuitry means for determining the time of occurrence 
of a fiducial marker within the QRS complex of successive beats within the 
electrogram; 

(b) processor means for calculating the time period between 
successive fiducial points, that time period being called an R-R interval, the R-R 
interval for a specific beat within the electrogram being the difference in time of 
occurrence of the fiducial point of a first beat to the time of occurrence of the 
fiducial point of the preceding beat; 

(c) means for determining the signal amplitude of at least one sub- 
segment of at least one beat of the electrogram, the sub-segment having a start 
time and a time duration; 

(d) a telemetry system for receiving sub-segment timing information 
from an external device; 

(e) a random access memory for storing the sub-segment timing 
information received from the external device; 

(f) wherein the processor is configured to determine the start time of 
the sub-segment based on the values of the calculated R-R interval and the sub- 
segment timing information; and, 

(g) wherein the processor is configured to detect the cardiac event 
by further analysis of the signal amplitude of the at least one sub-segment of the at 
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least one beat of the electrogram, and responsive to a determination that the 
cardiac even has occurred to send an alarm signal to an alarm device. 

15. (Withdrawn) The system of claim 14 wherein the cardiac event is an 
acute myocardial infarction. 

16. (Withdrawn) The system of claim 14 wherein the cardiac event is 
exercise induced ischemia. 

17. (Withdrawn) The system of claim 14 wherein the sub-segment of the 
electrogram includes at least a portion of the ST segment of the electrogram. 

18. (Withdrawn) The system of claim 14 wherein the sub-segment of the 
electrogram includes at least a portion of the PQ segment of the electrogram. 

19. (Withdrawn) The system of claim 14 wherein the sub-segment of the 
beat of the electrogram includes the peak of the T wave. 

20. (Withdrawn) The system of claim 14 further including means to 
exclude any beat where the R-R interval is shorter than a predetermined time 
period from the processing means for detecting a cardiac event. 
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21. (Withdrawn) The system of claim 20 wherein the predetermined time 
period is 60 milliseconds. 

22. (Withdrawn) The system of claim 14 wherein the signal amplitude of 
the sub-segment is the average signal amplitude of that sub-segment. 

23. (Withdrawn) The system of claim 14 wherein the start time of the sub- 
segment is adjusted in proportion to the R-R interval. 

24. (Withdrawn) The system of claim 14 wherein the start time of the sub- 
segment is adjusted in proportion to the square root of the R-R interval. 

25. (Withdrawn) The system of claim 14 wherein the sub-segment timing 
information has the form of a look up table with sub-segment start times accessed 
according to R-R interval. 

26. (Withdrawn) A cardiac pacemaker with the capability of detecting a 
heart attack in a human patient the pacemaker including: 

electronic demand pacing circuitry designed to pace the heart of the 
human patient when the R-R interval exceeds a pre-determined time period; 
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a pacemaker lead placed within the heart of the patient, the lead 
providing an electrogram signal to the electronic demand pacing circuitry; 

electronic circuitry for detecting a shift in a specific sub-segment of the 
electrogram signal, the electronic circuitry including timing means to identify the 
start and time duration of a sub-segment for each beat within the patient's 
electrogram signal, the timing means having at least two sets of parameters used to 
calculate the start time and duration of the sub-segment, a first set of parameters 
for detecting a shift in the specific sub-segment of the heart beat for heart beats 
that are not triggered by the electronic demand pacing circuitry, and a second set 
of parameters to be used for detecting a shift in the specific sub-segment of the 
heart beat for heart beats that are triggered by the electronic demand pacing. 

27. (Withdrawn) The system of claim 26 where the sub-segment is the ST 
segment. 

28. (Withdrawn) The system of claim 26 where the sub-segment includes 
the peak of the T wave. 

29. (Withdrawn) The system of claim 26 where start time of the sub- 
segment is calculated relative to the time of occurrence of the R wave. 
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30. (Withdrawn) The system of claim 26 where start time of the sub- 
segment is calculated relative to the time of occurrence of the S wave. 

31. (Withdrawn) The system of claim 26 where start time of the sub- 
segment is calculated relative to the time of occurrence of the S wave on beats 
where the pacemaker is pacing and relative to the R wave on beats where the 
pacemaker is not pacing. 

32. (Withdrawn) The system of claim 26 further including alerting means to 
notify the patient when a heart attack is detected. 

33. (Withdrawn) The system of claim 32 further including means to detect 
exercise induced ischemia and heart arrhythmias. 

34. (Withdrawn) A system for detecting a cardiac event in a human patient, 
the system including: 

at least two electrodes implanted in the patient for obtaining the 
electrical signal from the patient's heart, the electrical signal being an electrogram; 

an implanted cardiosaver including electronic circuitry designed to 
identify at least one feature of a beat of the electrogram by comparing the slope of 
the electrogram signal with a first predetermined threshold if the slope of the 
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electrogram signal is positive and a second predetermined threshold if the slope of 
the electrogram signal is negative. 

35. (Withdrawn) The system of claim 34 where the electronic circuitry 
includes a microprocessor. 

36. (Withdrawn) The system of claim 14 wherein the fiducial is the peak of 
the R wave within the QRS complex. 

37. (Currently Amended) A system for assessing cardiac function, the 
system comprising: using an e l e ctrical signal from a pati e nt's h e art for ass e ssing 
cardiac function as measur e d by implantabl e e l e ctrod e s, th e e l e ctrical signal 
including s e gm e nts having multipl e b e ats, th e e l e ctrical signal comprising a 
plurality of digital sampl e s, th e tim e p e riod b e tw ee n QRS fiducial points of 
succ e ssiv e b e ats b e ing call e d on R R int e rval, th e syst e m including: 

(a) means for receiving a first plurality of user input select e d ST 
segment and PQ segment offset times and durations and receiving a corresponding 
plurality of R-R interval ranges, wherein each of the ST and PQ segment offset 
times specifies an offset time from an R wave peak for one of the , said us e r 
s e l e ct e d offs e t tim e s b e ing at l e ast on e of Tp Q _or Tg i^ ^and corr e sponding to a 
plurality of R-R interval[[s]] ranges : 
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(b) m e ans for r e c e iving Gaid plurality of R R int e rvals; 

(e) {b} electrical circuitry means for determining said an R-R 
interval[[s]] between a prior beat and succ e ssiv e a current beat[[s]] . thereby 
generating a current R-R interval ; 

{c) processor means for determining an R wave peak of the 

current beat: 

(d) processor means for selecting both a current beat PQ offset time 
and duration, and a current beat ST offset time and duration from the user input 
PQ and ST offset and duration times according to the current R-R interval - arjlrst 
particular offo e t time from an R wav e of on e b e at of said e l e ctrical signal from on e 
of said plurality of digital sampl e s, wh e r e in th e R wav e is b e tw ee n th e PQ and ST 
s e gm e nts r e sp e ctively, and wh e r e in said first particular offs e t time is d e riv e d from 
on e of th e plurality of us e r s e l e ct e d offs e t tim e s associat e d with th e R R int e rval 
associated with th e on e b e at ; 

(e) processor means for computing ST-segment deviation of the 
current beat as equal to an average value of an ST segment of the current beat 
minus an average value of a PQ segment of the current beat, wherein the average 
values of the ST and PQ segments are based on the current beat ST and current 
beat PQ segment offset times and durations: and 

(e) (0 processiegor means for assessing cardiac function based upon 
the difference between the baseline ST deviation value and the ST-segment 
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deviation of the current beat amplitud e of th e e l e ctrical signal at said on e of said 
samples defined by the R wav e and th e first particular tim e offs e t . 



38-46 (Canceled). 



47. (Currently amended) The system of claim [[46]] 37 wherein e ach of 
the first plurality of us e r s e l e ct e d offs e t tim e s corr e sponds to th e subs e gm e nt start 
tim e , and wher e in e ach of th e s e cond plurality of us e r s e l e cted the current beat PQ 
and ST offset times corr e sponds to th e subs e gm e nt duration are the samples in the 
PQ and ST segments respectively closest to the R wave peak of the current beat . 

48. (Canceled). 
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